Polycation-functionalized gold nanoparticles with different morphologies for superior gene transfection.
Favorable physical and chemical properties endow Au nanoparticles (Au NPs) with various biomedical applications. After appropriate surface functionalization, Au NPs could construct promising drug/gene carriers with multiple functions. There is now ample evidence that physicochemical properties, such as size, shape, and surface chemistry, can dramatically influence the behaviors of Au NPs in biological systems. Investigation of these parameters could be fundamentally important for the application of Au NPs as drug/gene carriers. In this work, we designed a series of novel gene carriers employing polycation-functionalized Au NPs with five different morphologies (including Au nanospheres, Au nano-octahedra, arrow-headed Au nanorods, and Au nanorods with different aspect ratios). The effects of the particle size and shape of these different carriers on gene transfection were investigated in detail. The morphology of Au NPs is demonstrated to play an important role in gene transfection. The most efficient gene carriers are those fabricated with arrow-headed Au nanorods. Au nanosphere-based carriers exhibit the poorest performance in gene transfection. In addition, Au nanorods with smaller aspect ratios perform better than longer ones. These results may provide new avenues to develop promising gene carriers and gain useful information on the interaction of Au NPs with biological systems.